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ABSTRACT
ABSTRACT-The purpose of this study is to (1.To analyze the remaining work items
at month of 14th from the project starts, 2). To analyze the remaining cost items at month of
14th after the project start. And the last is 3). To reschedule and to optimize the time and cost
by use Critical Path Method (CPM).
This study will analyze time and cost controlling by using CPM approach on the
project. Based on the background of the study, the statements of the problems can be
formulated as follows: (1) How is rescheduling in optimization of time on Palur Fly over of
Surakarta by using Critical Path Method (CPM)? and (2) How is the implement of the normal
and the crash of the cost on Palur flyover in Surakarta by using Critical Path Method (CPM)?.
The writer analyzed the fly-over project implementation fly over Palur in Surakarta whether
according to the time plan. By rescheduling the plan and make optimization of time and
minimizing cost with CPM (Critical Path Method).
Based on the result and discussion, the conclusion of this research as follows: The
implementation of the project is not in accordance with the plan, it is too late because of the
weather and can be solved by increasing the valve of workers. Based on the rescheduling
alternatives can be implemented as the alternative I with 160 days shorter and the rest of cost
Rp 32.556.381.150
Keywords: Critical Path Method (CPM), Project Management, Time Control, and Cost
control.
I     INTRODUCTION
In recent years, there has been much research on the identification of the factors of
time and cost overruns on projects worldwide influence. Use of project management as
planning methodology has been greatly expanded in recent years. The project management of
the institution's membership increase of 50,000 in 1996 to more than 270,000 in 2008. In
addition, the majority of this increase is an example of information technology, with the
potential for substantial further growth. Furthermore, the use of a shorter life cycle for
products and services led to an increase in the application of project management in the
development of new products and services. Also, changes in the company constantly, because
new technologies, intense competition, and more customers and achieve organizational
change in an effective manner requires professional project management, the two most
important measures of performance management project completion time relative to the
schedule, and cost relative to the budget is planned (Strength and Fischer, 1985).
Many projects fail to achieve the benchmark, for example, only 35% of the software
development project is completed on time. Completion of this project is the possibility, one
possible solution is to accelerate the activity time, or crashing. In practice, crashing usually
achieved through the commitment of additional resources, such as personnel, equipment, and
budget, each activity. This leads to an important trade-off between the time of completion and
costs in decision making crashing (Klastorin 2004, Kerzner 2009).
If time or very predictable deterministic activity, can be created efficiently using
optimization models. However, in most projects random variations in the activity to threaten
the overall project schedule delays. Herroelen and Leus (2005) give a major cause of project
failure (Hughes, 1996).
Critical Path Method (CPM) is one method that can be used for planning, management
and monitoring of the project which is the most commonly used systems in the network
project. Through CPM, the working area can be optimized and the cost and time can be
reduced. Sunita and Snigdha (2013) study of the analysis of the CPM-Rinjlai Rolai Road
Construction. Based on the data-center projects empirical section Rinjlai road construction,
where the raw materials are available in different mines provide different options for
contractors. Given the project as a network, we use CPM techniques in an attempt to get the
critical path of the network and suggest the best approach, to get the materials and
construction of roads under other constraints. They use crashing to reduce project completion
time. The solution used to wear a shorter turnaround time than the actual time taken by the
project. For this purpose, he uses not only to minimize bumping economic time, but also to
identify the appropriate means of previously ignored by the contractor which resulted in the
required time schedule and cost less than that taken by the CPM solutions.
II LITERATURE REVIEW
2.1. Project Management
Project is defined as “an Trying to achieve a specific goal through a unique set of
interrelated tasks and effective utilization of resources. Each project requires a plan of action
to achieve the desired results.”
The construction project is an essential vehicle for completing and placing public
words facilities into service. Unless projects are completed with quality results and within
budget, there can be no solutions to the problems of developing and managing infrastructure.
The development of projects goes beyond the ordinary operations and maintenance function
of public works organizationa, and is often handled with a special engineering staff, using
outside consultants and constractors. The project engineering and management process is part
of what we call “implementation” (Grigg, 1988).
2.2. Critical Path Method (CPM)
CPM as a management methodology has been used from the mid-50s. The main
objective of the implementation of the CPM is to determine the best way to reduce the time
required to perform routine tasks and repetitive required to support an organization. This
methodology was originally identified to perform routine tasks such as crop improvement,
maintenance and construction. (Moder and Phillips, 1964) critical path analysis is an
extension of the bar chart. CPM using the work breakdown structure in which all of the
project is divided into tasks or activities of the individual. For each project there is a sequence
of events that must be done. Some tasks may depend on the completion of the previous tasks
while others may be independent of the task ahead and can be done at a certain time. (Lowe,
1966) periods of work and completion time is also significantly different. CP helps decision-
makers and members of the project to identify the best estimate (based on accurate
information) from the time required to complete the project.
2.3. Advantages of using the Critical Path Method
In the age where tools available to management are constantly changing and
improving the ability of CPM to still command respect among the project teams and managers
is testimony to the fact that this tools has proved very valuable and beneficial. Listed below
are some of the major reasons why CPM is still used in organizations today:
1. CPM encourage managers and members of the project to draw graphics and identify the
various activities undertaken for the project this step to encourage all members of the
project team to evaluate and identify the requirements of the project in time critical and
logical.
2. Also offers a network diagram project completion time prediction and how to assist in the
planning and scheduling is required for completion of the project Identify the critical path
for the project is the stage of the analysis of the network diagram.
2.4. Disadvantages of Critical Path Management
CPM has the advantage and has been able to provide companies use reasonable
estimate of the time required for completion of the project. The main drawback of the critical
path method listed below. Many losses are as a result of technical and conceptual factors
involved in the analysis process:
1. The CPA (Critical Path Analysis) process can become complicated as the scope and
extent of the project increases.
2. CPA (Critical Path Analysis) process can be complicated depending on the basic concept
that the managers involved in the project team who is experienced with a variety of
activities. (Knoke and Garza, 2003)
Figure 2.1. Conventional Schedule and CCPM Schedule
With Time Buffers Shown Explicitly
Source: Baram, G. E. (1994)
2.5. The Human Element Project Teams and Decision Making
Project-based organization operating environment requires attention and factors intrinsic and
extrinsic to the organization. This section identifies the key variables needed for projects such
as labor, technology, organizational capabilities, and core competencies available in the
organization. The first variable is the labor that may be most important. Each project requires
a person to be wholeheartedly involved in the achievement or completion of a set of goals or
objectives. Of all the assets of the organization, the human can provide the most variability
(Randolph and Posner) 2.6. Minimizing Project Completion Time
where :
Xj = time that the event corresponding to node j occurs;
Xi = time that the event corresponding to node i occurs;
X1 = first node in the network;
XL = last node in the network;
dij = duration of activity (i , j); and
ESMj = earliest time that the event corresponding to node j can occur based on material
availability
2.7.  Minimizing Costs
Xj _ 0 for all j (10)
Where:
Xij = crashing time for activity (i , j);
Ulij = maximum crashing time for activity (i , j);
DD = maximum allowable completion time for the project; and
Cij = unit crashing cost for activity (i , j).
III METHODOLOGY
3.1. Type and Research Approach
In this study using qualitative research. In this kind of research, the researcher makes a
complex picture, examining the words, detail report of the views of respondents and conduct
studies on the natural situation (Creswell, 1998). Qualitative research in general can be used
for research on the life of society, history, behavior, functionalization organizations, social
activity, and others. Moleong (2007) suggested that qualitative methodology is a research
procedure that produces descriptive data in the form of words written or spoken of people and
observed behavior.
3.2. Data Collection Technique
Data sources and types of data consisting of words and actions, written sources and
photos. In addition there is a source of data that is not at issue here as a non-verbal (Moleong,
2007). In accordance with the type of qualitative research, the data collection techniques used
were observation, interviews, and document analysis, the need for thorough and
comprehensive study.
1.2.1. Observation
Observation is a very important research techniques. Observations are used for a
variety of reasons. In this observational study conducted to capture the phenomenon of
elevated road project implementation Palur. Observations carried out by research tools such
as: paper, stationery and drawing, and a camera to observe the elevated road project Palur in
Karanganyar, Surakarta. Then record the visual image as a material to aid in the description of
the problem was caught and assist in the analysis of the problem.
1.2.2. Interview
An interview is a conversation with a purpose. Conversation conducted two parties,
namely the interviewer who asked questions and interviewees who provide answers to
questions (Moleong, 2007).
Notice interview with interviewer capacity, ethics, and language adapted to the
resource, in order to obtain the information needed to support the observation data. Interviews
were conducted with the manager from the contractor.
3.3. Location of the Research
This research location is in Surakarta. Object of this research is Fly Over Palur in
Surakarta.  Fly over Palur project in Surakarta is the project between Indonesian goverment
and PT Wijaya Karya Tbk (the contractor). The number contract is No: HK.02.03-KSW/VI
2013/245, date 21 June 2013.
3.4. Method for Data Collection
Method for data collection in this research is by documentation study, so this research
will analyze the time in project management, cost control in project management, and human
process and materials controls in Over Palur project in Surakarta.
3.5. Data Analysis Technique
Procedure implementation of the final report analyze include several stages as follows:
1. Determining the location of the research.
2. Get the primary data and secondary data
3. Make analyze of the schedule planning as from the source of PT WIKA from Palur Fly-
Over project in Surakarta.
4. Make the planning data budget.
5. Make the planning of labor and technic mechanic.
6. Make the reschedulling Kurve “S”
7. Make analyze of CPM
8. Optimalization Cost and Time
After minimizing the project completion time and minimizing cost, so the project at Palur Fly
Over can be identified the optimalization  the best cost and time to finish.
IV RESULT AND DISCUSSION
4.1. General
Flyover is a bridge, road, railway or similar structure that crosses over another
road or railway. An overpass and underpass together form a grade separation.
Flyover project is located right at the intersection of three sub-district border
Palur in Jaten, Karanganyar and Mojolaban, can be seen in the following figure:
Figure 4.1 Location of Palur Fly Over, Karanganyar
Flyover project is located right at the intersection of three sub-district border
Palur in Jaten, karanganyar and Mojolaban, can be seen in the following figure:
Project implementation at the junction Palur flyover Jaten, Karanganyar and
Mojolaban held from June 21, 2013 with a period of 540 working days. It would be
nice if a contractor can finish the construction project does not coincide with the
termination of their employment, but a few days or a few weeks before the project
ends. Because if a project can be completed before the work that has been set to expire
then praise aka tone against contractors who do. To accelerate and shorten project
progress level required effort acceleration duration of the project although followed
the rising cost of the project. Therefore, to the required analysis time and cost control
in completing the project.
4.2. Contract Project
Based on contract No: HK.02.03-KSW / VI 2013/245 under such contracts are
detailed for public works, drainage works, earthworks, pavement widening work and
road shoulders, pavement work grained and cement concrete pavement, asphalt
pavement work, work structure, job control and job conditions of minor, daily work
and routine maintenance work. The name contract of Palur Fly over project is PT
Wijaya Karya Tbk.
4.4. Rescheduling
Rescheduling started work began to completely accomplished one hundred
percent (100%) but nevertheless still consider the appropriate deadline for the
implementation of the contract. If the time exceeds the time of the implementation
under the contract will be fined. In this project delays begin at week 5. In this thesis,
the author rescheduling using CPM network.
V CONCLUSION AND RECOMMENDATION
5.1. Conclusion
Based on the result and discussion, the conclusion of this research as follows:
1. CPM analysis is implemented at 14th month.
2. The duration of Palur Over-fly Project still 210 days
3. Based on the rescheduling alternatives can be implemented as the
alternative IV with 200 days and the rest of cost Rp 32. 556. 381. 150
5.2. Recommendation
The recommendation for this study are:
In the calculation of the contract should be clarified costs per worker so that
the contractor can take into account the costs incurred prior to performing
acceleration.
REFERENCES
Baar, J. E. and Jacobson, S. M. (2004). Forecasting-What a Responsibility. Cost Engineering.,
46, 19.
Baram, G. E. (1994). Delay analysis - Issues not for granted Transactions of AACE
International, 1994, DCL5.1-9.
Brightman, B. K. ( 2004). Why managers fail, and how organizations can rewrite the script
The Journal of Business Strategy, 25, 47-52.
Cammarano, J. (1997). Project management: How to make it happen IIE Solutions, 29, 30-34.
Gido, J. and Clements, J. P. (2003). Successful project management, Thomson/South-
Western, Mason, Ohio.
Globerson, S. and Zwikael, O. (2002). The impact of the project manager on project
management planning processes. Project Management Journal., 33, 58-65.
Grigg, Neil S. (1988). Infrastructure Engineering and Management. New York: John Wiley
and Sons.
Herroelen, W., Leus, R. and Demeulemeester, E. (2005). Critical chain project scheduling: Do
not oversimplify Project Management Journal, 33, 48-60.
Hobb, L. J. and Sheafer, B. M. (2003). Developing a work breakdown structure as the
unifying foundation for project controls system development. Cost Engineering., 45,
pg. 17.
Hughes, M.W. (1986). Why projects fail: The effects of ignoring the obvious. Industrial
Engineer-ing, April, 14-18.
Just, M. R. and Murphy, J. P. (1994) The effect of resource constraints on project schedules
Transactions of AACE International.
Karlsen, J. T. and Gottschalk, P. (2004). Factors Affecting Knowledge Transfer in IT Projects
Engineering Management Journal, 16, 3-10.
Kerzner, H. (2009). Project Management: A Systems Approach to Planning, Scheduling, and
Controlling, 10th edition. Wiley, Hoboken, NJ.
Kirkman, B. L., Gibson, C. B. and Shapiro, D. L. (2001) ‘Exporting’ Teams: Enhancing the
Implementation and Effectiveness of Work Teams in Global Affiliates
Organizational Dynamics, 30, 12-30.
Klastorin, T.D. (2004). Project Management: Tools and Trade-O®s, 1st edition. Wiley,
Hoboken, NJ.
Knoke, J. R. and Garza, J. d. l. (2003). Practical cost/schedule modeling for CIP management
AACE International Transactions.
Lamers, M. (2002). Do you manage a project, or what? A reply to “Do you manage work,
devliverables, or resources” International Journal of Project Management., 20, 325.
Leemann, T. (2002). Managing the chaos of change. The Journal of Business Strategy., 23,
pg. 11-16.
Lacouture, D. C., Gürsel A. Süer, Julian Gonzalez-Joaqui, and J. K. Yates. (2009).
Construction Project Scheduling with Time, Cost, and Material Restrictions Using
Fuzzy Mathematical Models and Critical Path Method. Journal of Construction
Engineering and Manageemnt, ASCE, October 2009.
Moder, J. J. and Phillips, C. R. (1964) .Project management with CPM and PERT, Reinhold
Pub. Corp., New York.
Nabors, J. K. (1994). Considerations in planning and scheduling Transactions of AACE
International.
Needleman, T. (1993). It’s not just for big firms Accounting Technology, 9, 59-64.
Pells, D.L. (2008). Seven good reasons for the rapid growth of project management in IT and
why that trend will continue. PM World Today X, June, 1-14.
Rad, P. F. and Cioffi, D. F. (2004). Work and Resource Breakdown Structures for Formalized
Bottom-Up Estimating. Cost Engineering., 46, pg. 31-38.
Rivera, F. A. and Duran, A. (2004). Critical clouds and critical sets in resource-constrained
projects International Journal of Project Management, 22, 489.
Schumacher, L. (1997). Defusing delay claims Civil Engineering, 67, 60-62.
Stelth, P., and Guy Le Roy. (2009). Projects’ Analysis through CPM (Critical Path Method).
School of Doctoral Studies (European Union) Journal - July, 2009 No. 1.
Sunita, K., and Banerjee Snigdha. (2013). CPM Analysis of Rolai-Rinjlai Road Construction.
Research Journal of Mathematical and Statistical Sciences.ISSN 2320–6047. Vol.
1(2), 7-15.
Trent, R. J. (2004). What Everyone Needs to Know About SCM Supply Chain Management
Review March 2004.
Winter, R. M. (2003). Computing the near-longest path AACE International Transactions.
